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It is crucial for the most effective evidence-based educational practices to be 
identified and implemented in our classrooms, so that students can reach their academic 
potential.  Active learning is not a new pedagogy, but many gaps still exist in the 
literature specifically concerning the technology of student response systems.  In an 
attempt to address these shortcomings, this study compared the effects of the traditional 
lecture method verses lectures that incorporated student response systems on students’ 
academic achievement immediately following the lecture.  This study also examined the 
relation between student response systems and students with disabilities in an inclusive 
classroom.  The instructional methods lecture and lecture plus student response systems 
were both effective in increasing student performance in a non-inclusive classroom and in 
an inclusive classroom.  The student reponse system intervention was more effective than 
the lecture intervention in increasing students academic performance in the non-inclusive 
classroom.  The lecture intervention was more effective than the student response 
intervention in increasing students’ academic achievement in the inclusive class setting.  
The participating students with disabilities showed improvement during the lecture 
condition as well as in the lecture plus student response system condition, thus it remains 
unclear which instructional method (lecture or SRS) was most effective for students with 
disabilities.  
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CHAPTER 1: Introduction 
The relation between learning and technology has evolved significantly over the 
last several decades.  This evolution has led to potential alterations in the pedagogy used 
to teach our youth.  In 1996, the presidential nominee Bill Clinton stated, “I want to build 
a bridge into the 21st century in which we expand opportunity through education, where 
computers are as much a part of the classroom as blackboards” (Kent & McNergney, 
1999, p. 15).  Today, technology used by classrooms may include computers as well as 
the following: educational software, class websites, blogs, interactive white boards, 
personal computer tablets, electronic books, electronic textbooks, podcasts, World Wide 
Web, and student response systems.  In fact according to Compass Intelligence (2010), a 
global marketing and research company, government spending for educational 
technology is growing abundantly.  In 2008, 46.5 billion dollars were allocated for 
educational technology while the estimate for 2012 is 56 billion dollars.  
Even with the allocation of substantial government funding for technology in the 
classroom, the United States is falling farther and farther behind other industrialized 
nations concerning students’ level of academic achievement.  This decline has led to an 
increased political focus on assessment and accountability of both students and teachers 
in the school systems across the nation.  Several initiatives have sought to aid teachers in 
elementary and secondary education to identify novel methods of instruction to help 
improve students’ academic achievement (Pennuel, Boscardin, Masyn, & Crawford, 
2007).  The No Child Left Behind Act (NCLB) that was adopted in 2001 is an example of 
one of those initiatives.  The main goal of NCLB is to help students reach an expected 
standard, which in return should improve the overall educational system.  The NCLB Act 
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was written to identify underperforming schools based on the results of frequently 
administered tests and progress monitoring.  The NCLB requires any school that desires 
to receive federal money for education to introduce annual testing.  The purpose of this 
annual testing is to help each individual student and teacher by identifying strengths and 
weaknesses in both learning and instruction.  
Since assessment and accountability are now a central focus of the NCLB, 
formative assessments have become a method to evaluate the effectiveness of schools and 
its teachers based on student achievement.  Formative assessments are conducted 
throughout the learning process to provide immediate feedback to the teachers and 
students to improve student achievement.  Formative assessments are a pro-active 
approach to education due to the immediate information received by the teacher 
concerning the students’ mastery of the subject at hand. The information received by the 
teacher can be used to identify struggling students and adjust his/her teaching methods 
accordingly.  These assessments also aid in setting guidelines for the teacher’s 
accountability.  Each year educators are accountable for lessening the achievement gap, 
utilizing evidence-based interventions, including individuals with disabilities, meeting 
yearly standards and implementing teaching strategies supported by current pedagogical 
research.  
Focusing on the utilization of technology in the classroom specifically technology 
that can assist teachers conduct formative assessments is critical due to the current 
position of the United States’ educational system and the prevalence of technology in 
today’s society.  Students particularly have become accustomed to using technology in 
the majority of their daily lives, which includes the classroom (Caruso, 2004).  Students 
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have become more technology savvy and more comfortable with multi-tasking, and seem 
to desire constant e-communication (Skiba & Barton, 2006).  The results of a study 
conducted by Wallis, Cole, Steptoe, and Dale (2006) found that 25%-35% of students 
surveyed said they simultaneously instant message, listen to music, operate the computer, 
or even read, while watching television.  Based on the previous findings, it is not 
surprising that many students prefer technology in the classroom (Caruso, 2004).  
However, this relation between students and technology may make students less tolerant 
of passive learning environments, so a more active approach to learning may be needed 
(Murphy & Smark, 2006).  If students are seeking a more active approach to learning, 
technology may be a potential way to meet this need.  
It is now the job of the educators to determine if technology is more than just an 
enjoyable addition to the classroom.  Considering the idea that students have been 
successfully learning without electronic technology for centuries, it is imperative for the 
education system to decipher if the benefits of technology in the classroom are worth the 
substantial financial cost of its addition.  However, according to the U.S. Department of 
Education, both teachers and students would benefit from an assessment tool such as 
student response systems that enables formative assessments or feedback to be provided 
at various points during the learning process (Siew, 2003).  Electronic student response 
system technology has the potential to meet this need by helping to evaluate and improve 
student performance, assess and advance teacher performance, and provide a technology 
that supports immediate feedback to the student and the teacher on throughout the 
learning process.  
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In conclusion, technology is a tool available to improve education.  Nevertheless, 
it is vital for the educational system to adopt ways to measure student learning and the 
effectiveness of the teachers’ instructional strategies when using this technology.  This 
will help make strong practices and successful educators (Greer & McDonough, 1999).  
Specifically, the implementation of student response system technology could potentially 
improve learning for all students by advancing instructional methods.  Finally, it is 
essential that teachers and students be provided with the most effective technology to 
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CHAPTER 2: Literature Review 
The purpose of this chapter is to examine and review the literature for two 
instructional paradigms: passive learning and active learning in both the non-inclusive 
and inclusive classroom.  Next, this review will describe specific examples of 
instructional strategies based on each philosophy.  Lecture is the passive learning 
approach addressed in this review.  The active learning pedagogy examples discussed in 
this assessment include: guided notes, choral responding, response cards, and electronic 
student response systems.  
Passive Learning 
Passive learning is a teacher-centered approach to learning in which the students 
passively receive information from the teacher (Michel, Cater, & Varela, 2009).  This 
approach to learning is based on the notion that students can learn by a mere transfer of 
information from teacher to student (Boyer, 1990).  This school of thought views the 
teacher as the expert, and it is his or her role to communicate his or her knowledge to an 
audience of learners (Byrnes & Etter, 2008).  In other words, the accountability for the 
students’ learning is placed solely on the teacher.  Passive learning facilitates learning by 
using covert behavior meaning that it is not an immediately observable behavior.  Due to 
learning occurring by unobservable behavior, the teacher is unable to make formative 
assessment during instruction to determine the students’ comprehension of the material 
being presented.  The primary example of passive learning is lecture, which is described 
in detail below. 
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Lecture.  The term lecture is of Latin origin meaning “to read out loud” (Mande, 
2001).  Lectures have been the most common method of instruction since ancient times 
(Brown & Atkins, 1988).  This method of teaching is typically composed of reading text 
aloud followed by further explanation from the lecturer.  During a lecture, the instructor 
is the primary source that conveys the information being presented.  According to Bligh 
(1998) lectures are the most common method of instruction.  
The two main components of lecture are content and delivery.  Teaching via 
lectures is often accompanied by visual aids.  These aids have included chalkboards, 35 
mm slides, overhead projectors with transparencies, and most recently electronic 
presentations such as PowerPoint®.  A study conducted by Seth, Upadhyaya, Ahmad and 
Kumar (2010) to determine teachers’ preference for lecture delivery method revealed the 
majority of the educators sampled preferred the use of a chalkboard (40.47%). 
PowerPoint® presentations ranked second (31.1%) and transparencies with an overhead 
projector were the least preferred method of delivery (28.43%).  
There are several positive aspects to the lecture method of teaching.  First, 
lectures allow for the presentation of information, data and ideas in a brief manner 
(Mande, 2001).  Second, this strategy is flexible because it can accommodate small 
groups but also permits a sizeable number of pupils to be instructed at one time (Lake, 
2001).  Third, when using the traditional lecture approach, the lecturer becomes the sole 
source of information, which increases the control of the specific material that is taught in 
the classroom (Sullivan & McIntosh, 1996).  Also, both students and teachers are 
accustomed to lecture approach because it is the most common method of instruction 
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(Brown & Atkins, 1988).  Finally, updating lectures to include the most recent relevant 
findings for the instructor is typically a relatively simple task (Hake, 1998)  
One of the difficulties with the traditional lecture approach is student retention 
decreases dramatically after approximately 10 minutes (Thomas, 1972).  A study 
conducted by Hartley and Davies (1978) found students remembered 70% of the 
information presented within the first 10 minutes of a lecture when immediately given a 
posttest.  The same researchers found that the amount of information retained for the last 
10 minutes of a lecture decreased to a mere 20%.  Another limitation of lecturing as a 
strategic approach to teaching is that the personality of the presenter plays a role in the 
engagement of the audience (Wyckoff, 1973).  It may also be difficult for the instructor 
to gauge the audience feedback for immediate comprehension especially in a large lecture 
hall setting (Duncan, 2005).  Although clarification may be given during a lecture if 
requested in most cases, the lecture method does not promote student teacher interactions 
(Lake, 2001).  Due to the lack of interaction, lectures have been found to be less effective 
than strategies such as active learning or one to one training (Bloom, 1984).  Finally, as 
mentioned above, although the presenter’s personality may be an advantage in 
maintaining the students’ attention, it may also be a distraction from the learning material 
(Wyckoff, 1973).  In contrast to the passive learning paradigm is the active approach to 
learning, which is defined and described in the next section. 
Active Learning 
Active learning is considered a behavioral approach to education.  In the 1950s, 
B.F. Skinner first discussed behavioral approaches for learning in the classroom in an 
attempt to remedy several of the disadvantages associated with the traditional lecture 
	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
8	  
	  
method (Saville, Zinn, Neef, Norman & Ferreri, 2006).  Direct instruction, precision 
teaching (Lindsley, 1996), programmed learning (Skinner, 1968), personalized systems 
of instruction (Keller & Sherman 1982) and active student responding (Heward, 1989) 
are examples of behavioral strategies for both teaching and learning within the classroom. 
Active learning focuses not only on the instructor’s role in learning but it also focuses on 
the individual student’s responsibility in learning (Bonwell & Eison, 1991).  By focusing 
not only on the teacher’s responsibility in learning but also on the student’s role, 
accountability is shared between the teacher and the student.  
The active learning approach to instruction is often implemented by utilizing 
active student responding (ASR).  According to Barbetta, Heron, and Heward (1993), 
“active student responses (ASR) can be defined as an observable student response made 
to an instructional antecedent (e.g. responding verbally to a question, writing a response 
to a math problem, reading aloud)” (p. 111).  Active student responding is in stark 
contrast to traditional methods of teaching such as lecture. Learning via lecture has often 
been viewed as a spectator sport for many decades (Chickering & Gamson, 1987).  In 
other words, the teacher merely had to keep the students’ attention and encourage passive 
listening for learning to occur.  In comparison, active learning methods involve students 
not only listening, but also participating in learning specifically by requiring an overt 
response from the learner.  By incorporating ASR, the learning environment becomes 
interactive and engaging.  
ASR is an instructional pedagogy that allows the teacher to make formative 
assessments during instruction.  Also, ASR as a teaching style offers increased 
opportunities for each student to respond throughout the instruction.  Studies have shown 
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a higher frequency of active student responding or opportunities to respond is 
functionally related to achievement success (Barbetta et al. 1993, Narayan, Heward, 
Gardner, Courson, & Omness, 1990).  Active learning incorporates strategies that can 
easily be embedded into the traditional lecture method of teaching in the classroom 
environment (Heward et al., 1996).  There is a large body of literature that supports active 
approaches to learning versus passive approaches to learning (Butler, Phillmann, & 
Smart, 2001; Yoder & Hochevar, 2005).  There are many different topographies of active 
student responding such as guided notes, choral responding, response cards, and student 
response systems, which are described in detail in the next section.  
Guided notes.  Teacher created handouts that accompany a lecture, and require 
the learner to write or type in correct responses following standard cues are called guided 
notes (Heward et al., 1996).  An advantage of guided notes is that the handouts can be 
tailored to fit each individual student’s needs.  In other words, all students will experience 
the same lecture, but the active responding could vary depending on the needs of the 
student.  Lazarus (1991) examined the effectiveness of guided notes in a classroom. All 
10 of the participants in his study were diagnosed with a learning disability.  The results 
yielded improvements in quiz scores following the use of guided notes in all 10 of the 
study participants. Neef, McCord, and Ferreri (2006) compared the use of guided notes 
versus completed notes during a college lecture.  The researchers found that guided notes 
were correlated with fewer errors on complex quiz questions.  Guided notes are an 
example of an active approach to learning strategy that has been proven effective for both 
students without disabilities and students with disabilities.  
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Choral responding.  Another form of active learning for the classroom is choral 
responding.  Choral responding is a teaching strategy that permits learners to respond out 
loud and in unison to a teacher directed question (Heward, Courson, & Narayan, 1989). 
Kamps, Dugan, Leonard, & Daoust (1994) conducted a study with elementary aged 
students diagnosed with autism and developmental disabilities that found that the 
implementation of choral responding leads to increased student responding and active 
engagement.  There are several other studies that support the use of choral responding 
(Wolery, Ault, Doyle, Gast & Griffen, 1992; Kamps et al., 1994).  
Response cards.  A response card is merely a card that can be held up 
concurrently by all students to indicate their answer to a question proposed by the teacher 
(Narayan et al., 1990).  Davis and O’Neill (2004) performed a study comparing response 
cards to hand raising in a middle school resource classroom.  The participants for this 
study were students diagnosed with a learning disability as well as students for whom 
English was a second language.  The results revealed response cards increased the 
students’ rate and accuracy of academic responding.  Also, during the response card 
condition, an increase in weekly quiz scores was revealed.  
Gardner, Heward, and Grossi (1994) conducted a study with 22 students in a fifth 
grade inner city classroom comparing the traditional hand-raising approach to response 
card implementation.  The results of this study showed that all students scored higher on 
next day and 2-week follow up quizzes after participating in the response card 
intervention.  There are many other studies that have shown similar positive results for 
response cards (Marmolejo, Wilder, & Bradley, 2004; Munro & Stephenson, 2009; 
Narayan et al., 1990).  
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Although guided notes, choral responding, and response cards are effective low 
tech teaching strategies, they are becoming obsolete given that students prefer more high 
tech or technologically advanced approaches to learning (Caruso, 2004).  Electronic 
student response systems, such as clickers, are a technologically advanced active 
approach to learning, which like the above mentioned instructional methods also offer a 
high frequency of student response opportunities.  In the following section, electronic 
student response systems are explained in great detail.   
Electronic student response systems.  For centuries students have learned by 
actively doing (Blackwell & McLaughlin, 2005).  Therefore if the opportunity to perform 
a particular skill increases, an increase in learning related to that skill should occur.  A 
theoretical view offered by Draper and Brown (2004), is that it is not necessary for a 
student to emit an overt response during a passive lecture because so little mental 
processing takes place during the lecture.  This view is contrasted by student response 
systems (SRS), which are technological devices used to promote active learning by 
increasing the opportunity for the student to respond during instruction.  These 
technological devices are called a variety of names such as: student response systems 
(SRS), audience response systems (ARS), classroom response systems (CRS), interactive 
response systems (IRS), personal response systems (PRS), electronic voting systems 
(EVS) and clickers (Cain & Robinson, 2008).  However, all of these systems are based on 
the three-term contingency also known as operant conditioning.  The three term 
contingency for SRS is as follows.  The antecedent is the instructor’s verbal stimulus 
and/or the presentation of a visual stimulus.  This stimulus is may be in the form of a 
question.  The behavior portion of the contingency is the student’s selection of an answer. 
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Finally, the consequence is any immediate feedback received by the student from the 
teacher and/or the computer system itself.  This supports many years of research on best 
practice for learning techniques (Cooper, Heron, Heward 2007).    
The idea of student response systems is not a new technology.  Judson and 
Sawada (2002) stated that the technology on which SRS is based emerged from past 
technology such as the military’s utilization of filmed instructional material.  According 
to Abramsom (2006), mechanical response systems date back well over 40 years.  
Another example of early response systems is the Litton Student Response System.  This 
system was comprised of a dial device that allowed the student to select five potential 
answers (A, B, C, D, E) by turning the dial to their choice and then selecting by pressing 
a button.  The dial device immediately vibrated if a correct answer was selected.  The 
teacher was able to discriminate between a correct and incorrect answer for each student 
by the illumination of a colored light.  A green light signaled a correct response and a red 
light notified the teacher of an incorrect response (Boardman, 1968).  Over time, active 
student response systems have evolved into more sophisticated devices due to advances 
in modern technology.  
The current electronic student response systems allow students to actively take 
part in lectures by anonymously selecting and submitting responses to interactive 
questions such as multiple choice, true/false, or opinion questions previously selected by 
the instructor.  The student’s selections are made using a hand-held or computer device 
often called a clicker.  Once the student has made a selection, a signal is sent to a sensor 
device that records the answer selections chosen by the students.  According to Mula 
(2008) there are two major types of active student responding devices.  One type of 
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clicker uses radio frequency (RF).  These clickers are the more expensive of the two but 
they are also more reliable for large lecture halls.  The second type of clicker uses 
infrared (IF) technology.  These clickers must have an unobstructed signal from the 
remote device to the receiver for a selection to be recorded.  Finally, the answers selected 
by the students are uploaded into a computer program so the answers can be recorded and 
analyzed.  
SRS computer programs often have numerous options for data display and student 
records.  For example, the following are standard features included in most systems 
according to Caldwell (2007).  First, it includes multiple-choice question formats with 
timers to establish classroom parameters for response time.  The data may be identifiable 
or anonymously displayed as a group or individually.  Most often it is displayed using a 
bar graph.  An additional graphing feature is that the percentage of correct responses may 
be color-coded.  The data are typically displayed immediately upon completion of each 
interactive question to serve as immediate feedback to the instructor and the student.  The 
computer systems are able to track and store both individual or group data, and it may be 
displayed at selected intervals of time (e.g. daily, weekly, monthly, yearly).  
Who uses electronic student response systems?  There are numerous fields that 
have examined active student response systems as a means of instruction.  The following 
is just a sampling of those fields: communications (Jackson & Trees, 2003), special 
education (Bicard et al, 2008), nursing (Halloran, 1995), psychology (Morgan, 2008), 
biology (Sokolove, Blunk, Flain, & Sinsha, 2011), engineering (van Dijk, van de Ber, & 
van Keulen, 2001) computer science (Draper & Brown, 2002), business (Walker, Cotner, 
Baepler, & Decker, 2008), and economics (Simpson & Oliver, 2005).  The student 
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response systems have been implemented in relatively small classrooms with as little as 
15 students (Draper & Brown, 2002) and large lecture halls with well over 100 students 
(Stowell & Nelson, 2007).  The electronic response system technology has been 
incorporated into classrooms of varying ages including K-12 (Roschelle, Penuel & 
Abrahamson, 2004; Johnson & McLeod, 2004), undergraduate classes (Walker et al., 
2008), and finally graduate classes (Bicard et al., 2008).  
How are electronic student response systems used?  Most often the active 
student response questions are prepared before class and inserted into the lecture or 
discussion as needed (Caldwell, 2007).  There are many forms of questions that can be 
developed by the instructor such as multiple choice, opinion, or true/false questions (Fies 
& Marshall, 2006).  Caldwell listed many purposes for the student response systems 
questions.  First, questions may be developed to evaluate students’ preparedness for class. 
The questions incorporated by the teacher can be used to initiate or focus the discussion. 
Second, educators can use student response systems to conduct formative assessments. 
Third, tests and quizzes can also be completed using these systems.  Fourth, these 
systems can track and record student responding (Caldwell, 2007).  
Why are electronic student response systems used?  There are many positive 
characteristics of SRS that may benefit students.  First, these systems help to ensure 
preparedness by introducing accountability for all students (Knight & Wood, 2005).  
Second, clickers help teachers to actively engage students during the entire class period 
(Bachman & Bachman, 2011).  Third by surveying or polling students, the instructors 
may be able to find more information out about each student’s opinion (Fies & Marshall, 
2006).  Fourth, these systems provide students’ with an increased opportunity since they 
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are responding to all questions proposed by the instructor regardless of the class size 
(Poirier & Feldman, 2007).  Fifth, anonymous responding is another benefit of this 
technology (Davis, 2003).  Sixth by requiring the students to emit a response using a 
clicker following an antecedent, the students are allowed to “practice” and receive 
immediate feedback on their performance (Draper, Cargill & Cutts, 2002).  The 
principles of applied behavior analysis support the notion that the more times a 
contingency is replicated or practiced the more likely learning will occur.  According to 
the literature base, replication, immediacy and specificity of feedback are all 
characteristics identified to improve performance (Cooper et al., 2007).  Seventh, these 
systems allow students to complete practice problems quickly and clarify any 
misunderstandings (Hake, 1998).  Finally, according to many research studies, students 
report that student response systems make learning more fun (Boyle & Nicol, 2003; 
Caldwell, 2007). 
 There are also benefits of this technology for educators.  First if the student is 
overtly emitting an electronic response to the instructional antecedent provided by the 
teacher, the teacher is provided feedback pertaining to student understanding in real time, 
which enables formative assessments to be completed (Hall et al., 2002; Wood, 2004).  
Second, since these assessments are being conducted during learning, they allow the 
teachers to adjust their lessons according to the needs of the students (Boyle & Nocol, 
2003; Duncan, 2005).  For example, if the entire class answers two questions correctly in 
a row on a particular topic, the teacher may decide to continue on to another topic.  On 
the other hand, if a large number of students emit an incorrect response to the question 
presented, the teacher may potentially adjust his or her lecture to spend additional time 
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focused on that particular topic.  Third, these electronic response systems offer a simple 
means of data collection and record keeping especially for large classrooms, and the 
results are posted in a timely manner (Caldwell, 2007).  Tests and quizzes are easily 
administered and graded using this technology, and again immediate feedback is 
available (Draper, 2002).  
Detailed literature on student response systems.  An empirical research base has 
begun to form investigating student response systems, but the data are spread throughout 
many disciplines, and there are still numerous gaps to be explored (Banks, 2006). 
Research does not always support the notion that students’ academic achievement 
increases as a result of including electronic student response systems (Judson & Sawada, 
2002).  There are a small number of studies that do not report improvement in students’ 
academic achievement when using student response systems.  For instance, one study 
found no difference in grades when comparing clicker use with discussion to discussion 
with hand raising (Lasry & Findlay, 2007).  Ewing (2006) found no effect on the 
implementation of clickers in relation to the final course grades.  Martyn (2007) found 
that students who participated in the experimental condition with clickers preformed 
below their counterparts who participated in the traditional lecture with discussion 
condition.  This supports the notion that this type of technology may not be effective or 
necessary in every circumstance or learning opportunity (Stowell & Nelson, 2007).  
The unfavorable results reported may suggest it is not simply the integration of 
technology into the classroom that affects the student’s academic achievement, but rather 
the underlying pedagogical practices of education with the new technology (Judson & 
Sawada, 2002).  Morgan (2008) states, “the research to date seems to suggest it is how 
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the instructor makes use of the clickers, rather than the simple adoption of clickers 
themselves, that determines their pedagogical effectiveness.”  According to Caldwell 
(2007), teachers should be cautious about the gimmicky use of technology because 
without purposefully linking the use of the devices to clear learning objectives the 
technology may not have the same effect on the learning.  Even though slight variability 
exists in the literature concerning the effectiveness of using clickers in the classroom, 
active student responding via clicker use has become a relatively popular teaching 
technique (MacArthur & Jones, 2008).  Thus, many would agree that student response 
systems when paired with the proper pedagogical methodologies improve student 
performance (Fies & Marshall, 2006).  
Numerous research studies support the idea that electronic response systems 
increase student academic achievement (Bullock et al, 2002; Paschal, 2002; Poulis, 
Massen, Robens, & Gilbert, 1998; Reay, Bao, Pengfei, Warnakulasooriy, & Baugh, 2005; 
Kennedy, & Cutts, 2005).  Several other studies revealed higher levels of student 
participation and engagement when utilizing student response systems by requiring 
sporadic engagement with the material throughout the lecture (Bullock et al, 2002: 
Paschal, 2002; Judson & Sawada, 2002; Walker, 2008; Barbetta et al. 1993; Boyle & 
Nicol, 2003).  Also, there is evidence to support the notion that retention in students is 
better when information is presented in an active learning environment using electronic 
response systems rather than the traditional learning environment (Bicard et al., 2008). 
Other benefits of clickers that have been reported are that they not only improve 
academic achievement, but they can also increase motivation for students and facilitate 
an interactive relationship between a student and his or her teacher (Simpson & Oliver, 
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2005; Draper & Brown, 2002; Boyle, 1999; Bullock et al., 2002; Fies, 2005; Reay et al., 
2005).  Electronic response systems, when compared to other methods of active student 
responding, have shown an increase in response rates or opportunities to actively 
participate (Stowell & Nelson, 2007).  
Studies comparing lecture to student response systems.  First, a study conducted 
by Slain, Abate, Hodges, Strimatkis and Wolak (2004) compared pharmacy students’ test 
scores at the university level over two academic years.  The traditional lecture format was 
used during the first year and the lecture plus student response system format was 
implemented in the second year.  The results revealed that the students’ test scores were 
significantly greater in the lecture plus student response system condition, specifically on 
questions that required analytical thinking.  Second, Poirier and Feldman compared two 
introductory to psychology classes for college students in which one class used an 
electronic student response system while the other class did not.  They found final exam 
scores were significantly higher in the classroom that incorporated the use of clickers 
(Poirier & Feldman, 2007).  
Third, Morling, McAuliffe, Cohen, and DiLorenzo (2008) conducted a study with 
introductory to psychology students at the university level.  The students were divided 
into four classes.  Two classes used clickers to answer multiple-choice questions for extra 
credit at the beginning of class.  The remaining two classes did not use clickers, however 
the students were able to earn the same number of extra credit points by participating in 
another research study or completing additional reading.  The results for this study 
showed a minimal increase in exam scores for the students who participated in the clicker 
condition.  
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Sokolove, Blunk, Flain, and Sinha (2011) conducted the final study examined by 
the researcher for this review.  They compared the traditional lecture method to an active 
learning approach using clickers in an introductory biology class for college students. 
Final exams scores were compared at the conclusion of the semester to determine if any 
significant differences could be identified.  The students that participated in the active 
learning sections scored higher on common multiple choice questions presented on the 
final examination.  Also, the clicker group showed significant improvement when long-
term learning was tested by comparing questions that were also asked on the midterm. 
Social validity results for student response systems.  “Clickers for the 
Classroom” was a campaign started by groups of parents and educators to support this 
technology. The campaign was launched to bring awareness to electronic response 
system interventions as a way to facilitate learning through active teaching methods.  
Many research studies have shown that it is not just parents and educators in favor of this 
technology, but students themselves support and prefer the use of this active learning 
approach as well. 
Student opinions of electronic response systems are usually positive.  In a study 
conducted by Bicard et al. (2008), 91% of the participants who completed a class using 
SRS technology stated that they had a positive experience, and 86% would endorse SRS 
for future curriculum.  Patry (2009) used a seven-point scale to evaluate student’s 
perceptions of clickers in the classroom with 1 representing “strongly disagree” and 7 
representing “strongly agree”.  Based on the results, it was apparent that the students 
enjoyed the clickers (M = 5.3).  The participants also felt that they were more engaged 
during class due to the presence of the clicker (M = 5.1), and their perception of the 
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immediate feedback provided by the clicker was beneficial in understanding the course 
content (M = 5.2).  Many other studies have found similar results (Keller et al., 2007; 
Kennedy & Cutts 2005; Poirier & Feldman, 2007). 
Statement of the Problem 
Many fads come into the field of education.  Thus, empirical research studies 
must continue to help determine the future path of the educational system by ensuring 
that the allocation of federal and state funds are used to support the most effective 
methods of teaching.  For example, it is generally accepted that classrooms which 
incorporate an active approach to learning such a student response system as an 
instructional method lead to greater improvement in student achievement when compared 
to “traditional” passive academic environments (Fies & Marshall, 2006).  However, even 
though the student response system technology is generally accepted as effective, it is 
still necessary to obtain a better understanding of this technology’s applications and 
limitations (Penuel et al., 2004).  
Fies and Marshall (2006) conducted an extensive literature review on classroom 
response systems (CRS) also know as student response systems (SRS).  Based on the vast 
amount of literature reviewed, it was concluded that student response systems were well 
known in school settings, and their utilization will likely continue to grow.  However, 
there were several gaps identified in the literature that were suggested as future areas of 
research.  The first area mentioned as needing additional examination was “Tightly 
controlled comparison studies in which the only difference is the use, or lack of use, of a 
CRS” (Fies & Marshall, 2006, p. 106).  This type of research would directly compare 
passive learning environments pedagogies to active learning environments pedagogies. 
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Another area that was discussed as an implication for further research was “CRS use in 
connection with diverse populations and content areas” (Fies & Marshall, 2006, p. 106). 
In other words, inclusive classrooms that incorporate students without disabilities as well 
as students with disabilities is an area in which further research is needed to examine the 
effectiveness of this technology.  Another area lacking in the literature that was identified 
to be in need of more supporting research was the expansion of participants from 
differing levels of education.  There are numerous studies at the college level that have 
revealed positive findings for electronic student response systems (Draper & Brown, 
2004; Judson & Sawada, 2002; Kennedy & Cutts, 2005), but fewer are examined at the 
high school level (Conoley, 2005).  The lack of empirical research addressing student 
response systems compared to lecture and student response systems utilized in different 
setting with varied populations is a significant problem that yields the need for additional 
research.  
Purpose of Study 
 In an attempt to address the aforementioned shortcomings, this study was 
designed to expand the literature by comparing the effects of passive learning (lecture 
method) versus active learning (lectures plus student response systems) on students’ 
academic achievement by merely manipulating the presence or absence of the student 
response system or clicker.  The second aim of this study was to begin collecting data 
pertaining to the implementation of student response systems or clickers as an 
instructional method with high school students in both a non-inclusive and an inclusive 
classroom.  As previously mentioned, the majority of previous studies were conducted 
with students in university settings.  The final shortcoming addressed by this study was 
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the need for additional research with differing populations of students.  The students in 
this study were not only students without disabilities but students with disabilities as well. 
Research Questions 
The present study examined the following research questions: 
1. Which instructional method, lecture or lecture plus student response 
system, is the most effective in increasing students’ academic performance 
in a non-inclusive class? 
2. Which instructional method, lecture or lecture plus student response 
system, is the most effective in increasing students’ academic performance 
in an inclusive class? 
3. What are the differences between two instructional methods, lecture and 
lecture plus student response system, when comparing students’ academic 
achievement between a non-inclusive class and an inclusive class? 
4. Which instructional method, lecture or lecture plus student response 
system, is the most effective in increasing students with disabilities’ 
academic performance? 
Hypotheses 
1. The lecture plus student response system instructional method will be the 
most effective in increasing students’ academic performance in the non-
inclusive class.  
2. The lecture plus student response system instructional method will be the 
most effective in increasing students’ academic performance in the 
inclusive class.  
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3. The lecture plus student response system instructional method will be 
equally effective on increasing students’ academic performance in both 
the non-inclusive and the inclusive class.  
4. The lecture plus student response system instructional method will be the 
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CHAPTER 3: Method 
The purpose of this chapter is to provide a description of the methods followed to 
conduct the current study in order to answer the previously presented research questions. 
This chapter describes in detail the following: (a) setting, (b) participants, (c) materials, 
(d) equipment, (e) measures, (f) independent variables, (g) dependent variable, (h) 
experimental design (i) procedures and (j) reliability.  The intent of this study was to 
compare the effects of two instructional methods lecture and lecture plus student response 
systems delivered during both a non-inclusive and an inclusive class on students’ 
academic achievement. 
Setting 
This research study was conducted in a biology classroom at a public high school 
located in a small rural school district in northwest Tennessee.  This study was conducted 
during two sections of a physical science class.  One of the class sections was a non-
inclusive class.  The other section was characterized as an inclusive class due to the 
integration of students with disabilities.  The classroom layout consisted of student desks 
aligned in rows facing a large projection screen at the front of the classroom, and a dry 
erase board located to the right of the students’ desks.  The teacher’s desk was located 
next to the projection screen at the front of the classroom.   
Participants 
The participants for this study included a volunteer physical science teacher and 
physical science students whom are described in more detail below.    
Teacher.  The volunteer classroom teacher was a 28 year old female with six 
years of classroom teaching experience.  She was a secondary education teacher who held 
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an educational specialist degree (Ed.S).  The volunteer teacher was certified in biology 
and administration.  This teacher was the instructor for both sections of the participating 
physical science classes.  
Students.  The number of participants was 58.  The participants were naturally 
divided into groups: one inclusive class and one non-inclusive class.  Table 1 below 
illustrates a breakdown of the demographic variables for the participants divided into 
class (inclusive vs. non-inclusive). 
 
Table 1 
Frequencies and Percentages for Demographic Variables (Non-inclusive vs. Inclusive)  
 Non-inclusive Inclusive 
Research variable N % N % 
     Gender     
Male  19 65.5 10 34.5 
Female 10 34.5 19 65.5 
Ethnicity     
African American 4 13.8 2 6.9 
Asian American  2 6.9 1 3.4 
Caucasian 23 79.3 26 89.7 





29 100.0 26 89.7 






    
14 18 62.1 11 37.9 
15 11 37.9 14 48.3 
16 0 0.0 4 13.8 
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Students without disabilities.  To determine if the students were academically 
similar across the two classrooms (non-inclusive and inclusive), the students’ letter 
grades were compared for the nine-week grading period prior to the start of the study. 
The scale used was as follows:  A = 93-100, B = 85-92, C = 75-84, D = 70-74, and F = 0-
69.  First, the total number of students for each category in the non-inclusive was 
calculated.  The data revealed that four students earned an A during the previous nine 
weeks.  There were also 10 B’s, 11 C’s, 2 D’s and 2 F’s earned during that same grading 
period.  Next, the total number of students without disabilities for each category in the 
inclusive class was calculated.  The letter grades for the students with disabilities are 
reported in the following section.  The data showed that four students earned an A and 
eight students earned a B.  The remainder of the letter grades were as follows: 9 C’s, 4 
D’s, and 3F’s.  
Students with disabilities.  There were two students with disabilities that 
participated in this study.  Both of the students diagnosed with intellectual disabilities that 
participated in this research project were male and freshman in high school.  Also, both 
students earned a D during the previous nine-week grading period.  Student A was 
African American and had been in the special education system for 10 years.  This 
student had an IQ of 88, and he was diagnosed as learning disabled.  His test scores 
showed major discrepancies in all areas of reading and math.  
Student B was Caucasian and had been in the special education system for 8 
years.  He also had a diagnosis of learning disabled.  His IQ score was documented at 86. 
His test scores showed that his area of concern was reading comprehension only.  Both 
students were eligible for accommodations in their physical science classroom.  
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The available accommodations were additional cues and prompts provided by the 
teacher, preferential seating, oral testing, and the availability of extra assignments.  Table 
2 shows a breakdown of the demographic variables for the total number of participants 
divided into categories (students with disabilities vs. students without disabilities).  
 
Table 2 
Frequencies and Percentages for Demographic Variables (Students without Disabilities 
vs. Students with Disabilities) 




Research variable N % N % 
     Gender     
Male  27 93.1 2 6.9 
Female 29 100.0 0 0.0 
Ethnicity     
African American 5 8.6 1 1.7 
Asian American  3 5.2 0 0.0 
Caucasian 48 82.8 1 1.7 





53 91.4 2 3.4 
Tenth 3 5.2 0 0.0 
Age     
14 29 50.0 0 0.0 
15 24 41.4 1 1.7 










Consent forms.  Prior to the beginning of the study, the teacher’s consent (see 
Appendix A) was obtained along with guardian consent via a guardian consent form (see 
Appendix B).  Both of these consent forms included the purpose of the study, a 
description of the procedures, the approximate duration, the potential risks and benefits, 
the protocol for confidentially and other specific information required by the university 
Institutional Review Board (IRB).  The guardian consent form clearly stated that consent 
was voluntary and no negative consequences would be applied if consent were declined. 
This form also emphasized that neither the student’s scores on the pretests nor posttests 
would affect the student’s class grade in any way.  This form was sent home with each 
individual student.  If deemed appropriate by the guardian, the forms were returned and 
presented to the teacher before participation was allowed.  100% of the forms were 
signed and returned.  An assent consent form developed in age appropriate vernacular 
was then presented to the students and signed by students who chose to participate (see 
Appendix C).  Permission was also obtained from the participating school’s principal (see 
Appendix D).  IRB approval was requested and obtained. 
PowerPoint®  lectures.  There were a total of 12 lectures based on the learning 
objectives set by the classroom teacher for each session (see Appendix E).  Twelve 
randomly dispersed interactive multiple-choice questions were included in six of those 
lectures.  The remaining six lectures were merely composed of lecture slides without 
interactive questions.  The topics taught during this project included: classification of 
matter, properties of atoms, and the periodic table.  The lectures were mandatory as a 
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class requirement, but participation in the study was completely voluntary.  The study did 
not interfere with the normal classroom curriculum. 
Equipment  
Technological devices.  A pc laptop equipped with the TurningPoint 
Technologies computer software was used.  The PowerPoint® slides originated on the 
laptop and were projected onto a projection screen mounted to the ceiling near a main 
wall at the front of the classroom.  
Student response system.  The TurningPoint Technologies student response 
system used included a classroom set of clickers, a receiver, and access to the computer 
program that interfaces with the computer and the receiver to record all student responses 
in a database (see Appendix F).  
Measures 
Pretest and posttest.  These identical tests were comprised of 10 multiple-choice 
questions covering the material presented during each class period (see Appendix G). 
Each question consisted of four answer options with one correct answer.  The pretest was 
administered prior to the lecture to measure pre-existing knowledge and a posttest was 
administered after the lecture to measure academic achievement.  These measures are 
described in great detail in the procedures section.  
Demographic questionnaire.  This questionnaire examined gender, ethnicity, 
grade, and age.  Each category was polled in a multiple-choice fashion. (see Appendix H) 
Social validity questionnaire.  This survey consisted of four questions that 
investigated the participating students’ opinions and perceptions concerning the student 
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response systems (see Appendix I).  The possible answers to each question ranged from 
strongly disagree to strongly agree.  
 Teacher’s treatment integrity checklist.  The purpose of this checklist was to 
ensure accurate implementation of the research protocol by the teacher.  The teacher and 
the researcher used identical checklists during the study (see Appendix J).  This checklist 
was divided into lecture and lecture plus the use of the student response system.  There 
were 10 criterion the teacher was expected to master during each session. 
Independent Variables 
 Lecture and lecture plus student response systems were the two independent 
variables (IV) manipulated in this study.  The independent variables were presented in 
both a non-inclusive class and an inclusive class setting.  The independent variables were 
also applied to students with disabilities and students without disabilities.  
Dependent Variable 
The dependent variable (DV) measured during this study was students’ academic 
achievement.  Students’ academic performance was measured by administering a 10 item 
multiple-choice test before each intervention condition and the same 10 item multiple-
choice test after each intervention condition.   
Experimental Design 
The experimental design used in this study was a counter balanced alternating 
treatment design (ATD).  A counter balanced ATD was chosen by the researcher so that 
each condition could be rapidly alternated between sessions independent of the level of 
responding.  This design allowed the researcher to examine the effects of differing 
	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
31	  
	  
teaching pedagogies on the participating students’ academic performance in a timely 
manner.  
The present study included a total of six class periods for both the non-inclusive 
class and the inclusive class.  Each class experienced the lecture condition for three 
sessions and the lecture plus student response system condition for three sessions.  The 
initial condition for the non-inclusive class was randomly established by flipping a coin 
prior to the study.  It was determined that this class would start in the lecture condition 
(L).  Thus, the lecture plus student response system condition (SRS) was determined to 
be the second condition introduced.  The alternating sequence for the non-inclusive class 
was as follows (L), (SRS), (L), (SRS), (L), and (SRS).  In order to counter balance the 
design, the inclusive class began the study in the lecture plus student response system 
condition. Then, the lecture condition was implemented.  The sequence for the inclusive 
class was as follows (SRS), (L), (SRS), (L), (SRS), and (L).  
Procedures 
Lecture development.  Prior to the present study, the teacher was not 
incorporating PowerPoint® slides into her presentations as a teaching strategy.  Lectures 
were developed for the purpose of this study.  The teacher and the researcher 
incorporated both standard slides that were provided with the teacher’s manual as well as 
taken new slides into the PowerPoint® presentation (McLaughlin, Thompson, & Zike, 
2010).  In an attempt to avoid potential bias, the lecture content and learning objectives 
were not selected by the researcher.  They were merely the next scheduled subject area to 
be covered in the participating physical science classrooms.  However, the participating 
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teacher and the researcher worked collaboratively to develop the pretests, posttests, 
lecture slides, and interactive questions covering the subject matter at hand.   
Teacher Training.  Prior to the start of the study, the teacher was instructed by 
the researcher to avoid asking any questions during the PowerPoint® presentations in 
either treatment condition for the duration of the study.  The teacher was also instructed 
to avoid answering any questions asked during the Power Point® presentations.  If a 
student proposed a question during either treatment condition, the teacher merely stated 
all questions would be answered following the posttest.  These instructions were given to 
ensure each class received the same instruction during each session in an attempt to avoid 
confounding variables.   
Student training.  The volunteer teacher was already using clickers in her 
classroom prior to this study.  Thus, all of the students had already been assigned a 
student response system clicker at the beginning of the year.  However, it is important to 
note that the teacher was not using clickers within her lecture presentations.  A brief 
training was conducted on the first day of the study for both classrooms to ensure that 
each student had mastered the use of his or her individual clicker.  Accuracy was ensured 
during the demographics questionnaire that was administered via the clickers.  For 
example, the teacher and the researcher counted the number of females and males in each 
class, and then compared the frequencies to the responses provided by the participants.  
100% accuracy was documented for both classrooms during the demographic 
questionnaire.  This reliability check was only conducted on the first session for each of 
the classrooms.  
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Pretest.  At the beginning of each lecture condition and each lecture plus student 
response system condition, all students were asked to complete a 10 item multiple-choice 
pretest using their student response system or clicker.  The pretest questions were based 
on the learning objectives for the material that would be covered during that session.  The 
computerized pretest displayed one multiple-choice question per slide for 30 seconds 
starting with question one.  Each question was displayed onto a large projection screen 
located at the front of the classroom.  A visual prompt or timer was included on each 
slide to indicate the remaining available time for the students to respond to the proposed 
question. Each slide also included an interactive response table.  This interactive table 
was presented to ensure that each student’s answer was entered and recorded by the 
system.  Thus, once an answer was entered and recorded into the student response 
system, the student’s clicker number was highlighted on the table.  A highlighted clicker 
number indicated a successful submission of that particular students answer to both the 
individual student and the teacher.  Once the 30-second response time interval ended, the 
next question was displayed onto the projection screen.  The duration for each of the 
pretests was 5 minutes.  The pretest served as a baseline to determine which intervention 
was more effective for the student’s academic achievement immediately following each 
condition.  Next, the teacher would begin either the lecture condition or the lecture plus 
student response system condition.   
Lecture condition.  During the sessions designated to the lecture condition, the 
teacher delivered a lecture with accompanying Power Point slides.  The teacher 
presented the lecture in a predetermined order that was established based upon the 
sequence of the questions in the pretest and posttest.  The duration of the lecture 
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condition varied depending on the learning objectives identified for that class session.  
Upon the conclusion of the lecture presentation, a posttest was administered.   
Lecture plus student response system condition.  During each session 
designated lecture plus student response system, the teacher delivered a lecture with 
accompanying PowerPoint® slides that incorporated active student responding via the 
student response system throughout the lecture.  The PowerPoint® presentation in this 
condition was identical to the PowerPoint® presentation in the lecture condition with the 
exception of opportunities for each student to respond throughout the presentation. 
Twelve interactive multiple-choice questions were presented during the PowerPoint® 
lecture, and the students were prompted to select and enter their answer by using the 
student response system or clicker.  The system was set up to allow 30 seconds per 
question for each student to contemplate his or her answer.  At the end of the response 
interval, the frequencies of student responses were displayed in a bar graph on the 
projection screen.  This visual display highlighted the correct response.  Then, the teacher 
provided feedback based on the students’ responses.  For example, “Good work, you all 
selected the correct answer.”  However, the teacher neither gave corrective feedback nor 
did she re-teach any material below mastery.  The researcher determined, in order to 
measure the effectiveness of the student response system as a technology, the teaching 
strategies across conditions had to be identical.  The duration of the lecture plus student 
response system condition varied depending on the learning objectives identified for that 
class session.  Once the lecture plus student response system presentation was finished, a 
posttest was immediately given.  
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Posttest.  A posttest was administered immediately following the lecture 
condition as well as the lecture plus student response system condition using the active 
student response system or clicker.  The same process for presenting and responding via 
the student response system used during the pretest was utilized during the administration 
of the posttest.  The posttest questions were identical to the pretest questions.  Thus, the 
duration of the posttest was also 5 minutes.  
Social validity questionnaire.  Upon the conclusion of the study, the students 
from each class (non-inclusive and inclusive) were asked to complete a social validity 
questionnaire to measure their perception of the student response system.  The 
questionnaire included questions to indicate the extent to which the clickers helped the 
participants, as well as, questions regarding the participants’ general attitude toward the 
student response system.  All questions were presented using a five-point Likert Scale. 
The scale was as follows 1) “strongly disagree”, 2) “disagree”, 3) “neither agree nor 
disagree”, 4) “agree” and 5) “strongly agree”.  
Reliability 
Interrater agreement.  Interrater agreement (IRA) was conducted to help ensure 
reliability in the data.  The teacher for 30% of the pretests and 30% of the posttests hand 
calculated the total number correct for each pretest and posttest reviewed.  Then, those 
calculations were compared to the computer-generated scores to ensure reliability.  The 
formula used to calculate interrater agreement was trial-by-trial and the equation used 
was: divide the number of items in which the graders agreed by the number of 
agreements plus disagreements and then, multiply that number by 100 (Cooper et al., 
	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
36	  
	  
2007).  The IRA results revealed that the teacher and the computer were in 100% 
agreement.   
For the remainder of the IRA results, the procedures used were the researcher and 
a secondary observer independently scored 100% of the dependent variable measures 
collected during this study.  Once both observers completed scoring the dependent 
measures, IRA was calculated using the same formula previously described.  IRA was 
calculated for 100% of the pretests and posttests for each group during each session.  
These results are displayed in Table 3.  IRA was also computed for 100% of the mean 
change scores reported in both the non-inclusive and inclusive class.  These results are 
displayed in Table 4.  Table 5 shows IRA for the overall change scores reported for each 
intervention (lecture and SRS).  Finally, Table 6 shows IRA results for both students with 
disabilities change scores for each session.  IRA was conducted for 100% of the change 
scores shown for students with disabilities.    
    
Table 3 
Interrater Agreement as a Percentage by Class (Non-inclusive vs. Inclusive) for Pretest 
and Posttest Scores 
 Non-inclusive Inclusive 
Sessions by Day Pretest  Posttest   Pretest  Posttest  
     
1 100* 97* 100 100 
2 100 100 97* 97* 
3 100* 100* 100 100 
4 100 100 100* 100* 
5 100* 93* 100 93 
6 97 100 100* 100* 
Overall IRA Score 99 99 








Interrater Agreement as a Percentage by Class (Non-inclusive vs. Inclusive) for Mean 
Change Score per Session 
 Non-inclusive Inclusive 
Sessions by Day Change Score Change Score 
   
1 100* 100 
2 97 100* 
3 100* 96 
4 100 96* 
5 97* 96 
6 100 100* 
Overall IRA Score 99 98 




Interrater Agreement as a Percentage by Class (Non-inclusive vs. Inclusive) for Overall 
Mean Change Score per Invention (Lecture vs. SRS) 
 Non-inclusive Inclusive 
Intervention Overall Mean Change 
Score 
Overall Mean Change 
Score 
   
Lecture 100* 100 
SRS 100 100* 





















Interrater Agreement as a Percentage for Change Scores per Session for Students with 
Disabilities 
 Student A Student B 
Sessions by Day Change Score Change Score 
   
1 100 100 
2 100* 100* 
3 100 100 
4 100* 100* 
5 100 100 
6 100* 100* 
Overall IRA Score 100 100 
Note. * = SRS  
 
 
Treatment Integrity.  Treatment integrity or procedural fidelity was used to 
ensure accurate and consistent execution of the research procedures throughout the study. 
Prior to the start of the study, the researcher observed each class for one class period in an 
attempt to decrease reactivity from the students.  Both the researcher and the teacher used 
a treatment integrity checklist during each session throughout the study to collect the 
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CHAPTER 4: Results 
The purpose of this chapter was to examine the effects of two instructional 
interventions (lecture and lecture plus student response system) on students’ academic 
achievement in a non-inclusive and an inclusive class.  The effects of lecture and lecture 
plus student response systems were also examined for two students identified with 
learning disabilities.  The effects were determined by collecting data on students’ 
academic achievement by administering a pretest and a posttest for each treatment 
condition.  The results were analyzed by visually displaying the data on graphs. Social 
validity data were collected to measure the students’ subjective perceptions of social 
acceptability, social significance and social importance of student response systems.  The 
results of this study are presented based on the order of the aforementioned research 
questions followed by the social validity findings.  
Research Question 1 
RQ1: Which instructional method, lecture or lecture plus student response system, 
is the most effective in increasing students’ academic performance in a non-
inclusive class? 
The line graph below (Figure 1) compares the effects of two interventions (lecture 
and SRS) on students’ academic achievement in a non-inclusive class using an alternating 
treatment design.  During each intervention condition (lecture and SRS), both a pretest 
and a posttest was administered to capture the academic achievement of each 
participating student.  Academic achievement for the purpose of this study was measured 
using change scores.  Change scores are a common way used to compare pretest scores 
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before and posttest scores after an intervention implementation.  The formula used to 
calculate change scores was: posttest score minus pretest score.  
In figure 1 below, the x-axis labeled sessions represents sessions across time.  For 
this study, a session was defined as one physical science class period.  The interventions 
(lecture and SRS) alternated across daily sessions.  The dotted black data path represents 
the lecture condition, and the solid black data path represents the SRS condition.  The 
first intervention implemented in this class was the SRS condtion.  Then, the lecture 
intervention condition was introduced.  The intervention conditions continued this 
alternating pattern across time for the duration of the study.  The y-axis labeled average 
change score represents the mean change score for the class during each intervention 
session.  The mean change score for each session was calculated by adding each 












Figure 1.  Mean change scores by intervention.  This figure illustrates lecture versus SRS 
for the non-inclusive class. 
 
The results from the non-inclusive classroom for both lecture and SRS 
interventions are displayed in Figure 1.  A visual analysis was perfomed which focused 
on the separation of the data paths for the treatment conditions (lecture and SRS) to 
determine experimental control.  The intervention data paths did not overlap with one 
another.  This indicates differential effects were present between the interventions 
(lecture and SRS).  The lack of overlap helps support a case of clear experimental 
control.  The degree of differential effects produced by the two treatment conditions were 
measured by the vertical distance between each data path.  The lowest average change 
score from prestest to posttest reported in the lecture condition was 16.  The lowest SRS 
average change score from pretest to posttest was 18.  This is a 2 point difference in the 
favor of the SRS condition.  The highest mean change score during the lecture condition 
was 23.  The highest mean change score during the SRS condition was 38.  This is a 15 
point difference in support of the SRS condition.  The highest overall mean change score 
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was reported in the SRS condition.  The lowest overall mean change score occurred 
during the lecture condition 
The results in Table 7 show that the implementation of either intervention (lecture 
or SRS) was successful in increasing the overall mean change score of the students’ 
academic achievement in the non-inclusive class.  The overall mean change score for 
both lecture and SRS was determined by adding each intervention session’s mean change 
score and then dividing that score by the total number of sessions.  The results revealed 
the SRS intervention was more effective than the lecture intervention when examining 
the overall mean change scores of academic performance. 
 
Table 7 
Overall Means and Standard Deviations on Change Scores by Intervention (SRS vs. 
Lecture) in the Non-inclusive Class 
Intervention Class M SD 
    
SRS Non-inclusive 28.07 21.58 
Lecture Non-inclusive 19.17 17.30 
 
In conclusion, the data presented in Figure 1 and Table 7 support the notion that 
both lecture and student response systems are effective in increasing student 
performance.  However, the student response system intervention was more effective 
than the lecture intervention in increasing students academic achievement in a non-
inclusive classroom.  
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Research Question 2 
RQ2: Which instructional method, lecture or lecture plus student response system, 
is the most effective in increasing students’ academic performance in an inclusive 
class? 
The second research question (RQ2) compared the effects of two interventions 
(lecture and SRS) on students’ academic acheivement in an inclusive classroom.  A 
pretest and a posttest was administered to measure the academic acheivement of each 
participating student during each intervention condition (lecture and SRS).  Again, 
academic achievement was measured using change scores.  The same formula used to 
calculate change scores for the non-inclusive class was also used to compute the change 
scores for the students in the inclusive class.  The formula utilized was: posttest score 
minus pretest score.   
Sessions across time are displayed on the horizontal axis of Figure 2.  Again, a 
session represents a single physical science class period.  A single intervention was 
utilized during each session, and a session occurred only once per day.  The inclusive 
classroom followed the same alternating treatment design as the non-inclusive classroom. 
However, the sequence of the intervention conditions was reversed.  This class began 
with the lecture intervention followed by the SRS intervention.  This pre-established 
order was applied across time for the duration of the study.  The sessions were 
counterbalanced across classrooms in an attempt to increase the probability that any 
observed difference in the students’ academic achievement was the result of the 
intervention variables.  In Figure 2, the lecture condition is represented by a dashed black 
data path.  The SRS condition is represented by a continuous black data path.  The 
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vertical axis labeled average change scores represents the mean change score for the 
inclusive class during each intervention session.  This score was determined by adding 





Figure 2.  Mean change scores by intervention.  This figure illustrates lecture versus SRS 
for the inclusive class. 
 
A visual analysis was conducted on Figure 2 to help determine the most effective 
intervention method (lecture or SRS) in an inclusive classroom.  The degree of 
differential effects produced by the two treatment conditions were measured by the 
vertical distance between each data path.  The result of this analysis indicated minimal 
differential effects or experimental control were present between the interventions 
(lecture and SRS).  The lowest mean change score from pretest to posttest reported in the 
lecture condition was 18.  The lowest SRS mean change score from presttest to posttest 
was 5.  This is a 13 point difference in the favor of the lecture condition.  The highest 
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mean change score during the lecture condition was 31.  The highest mean change score 
during the SRS condition was 18.  This is a 13 point difference in support of the lecture 
condition.  The highest overall mean change score was reported in the lecture condition 
although the lowest overall mean change score occurred during the SRS condition. 
Table 8 shows the results from the inclusive classroom for both the lecture and 
SRS interventions.  The results revealed that the implementation of both interventions 
(lecture and SRS) improved the mean change score of the students in the inclusive class.  
The overall mean change scores representing academic achievement reported in Table 8 
were calculated by adding each intervention sessions mean change score and then 
dividing that score by the total number of sessions.  The lecture intervention was more 




Overall Means and Standard Deviations on Change Scores by Intervention (SRS vs. 
Lecture) in the Inclusive Class 
Intervention Class M SD 
    
SRS Inclusive 12.35 20.33 
Lecture Inclusive 24.19 21.61 
 
 
The data in Figure 2 and Table 8 provide evidence to support both lecture and 
student response systems as valuable instructional methods to increase students’ 
academic performance in an inclusive classroom.  However, the lecture intervention was 
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more effective than the student response intervention in increasing students’ academic 
achievement in the inclusive class setting.   
Research Question 3 
RQ3: What are the differences between two instructional methods, lecture and 
lecture plus student response system, when comparing students’ academic achievement 
between a non-inclusive class and an inclusive class? 
The purpose of the third research question (RQ3) was to examine the effects of 
two interventions (lecture and SRS) between a non-inclusive class and inclusive class. In 
Figure 3, the change scores reported are the same change scores that were reported for 
RQ1 and RQ2.  However, Figure 3 was included as an additional analysis to aid in 
making comparisons for the two inventions (lecture and SRS) between the non-inclusive 
and the inclusive class.  
The bar graph below is divided by classroom (non-inclusive and inclusive) and by 
instructional method (lecture and SRS).  First, the non-inclusive class data are displayed. 
Then, the inclusive class data are presented.  Both class data sets are presented with 
sessions on the x-axis and mean change scores along the y-axis.  For each class, the black 
bar represents the lecture condition.  The gray bar denotes the lecture plus student 
response system condition.  




Figure 3.  Mean change score by intervention.  This figure illustrates lecture versus SRS 
by class (non-inclusive vs. inclusive). 
 
            A visual analysis of Figure 3 was conducted to determine the most effective 
method (lecture vs. SRS) for each class (non-inclusive and inclusive) as well as across 
classrooms.  In the non-inclusive class the SRS condition sessions (gray bars) were 
consistently higher than the lecture condition sessions (black bars).  The lecture only 
condition sessions (black bars) were consistently higher than the SRS sessions (gray bars) 
for the inclusive class.  
When comparing the SRS condition sessions across classrooms, it is evident that 
each SRS session in the non-inclusive class was consistently greater than or equal to the 
SRS sessions in the inclusive class.  However when comparing the lecture condition 
sessions across classrooms, it is apparent that each lecture condition session in the non-
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inclusive class was less than or equal to each lecture condition session in the inclusive 
class. 
Table 9 shows the results from the non-inclusive and inclusive classroom for both 
the lecture and SRS interventions.  The findings revealed that the implementation of both 
interventions (lecture and SRS) improved the overall mean change score of the students 
in both the non-inclusive and the inclusive class.  The overall mean change scores 
representing academic achievement reported in Table 9 were calculated by adding each 
intervention sessions mean change score and then dividing that score by the total number 
of sessions.  The SRS intervention was more effective in increasing students’ overall 
academic performance in the non-inclusive class, although the lecture intervention was 
more effective in increasing the students’ overall academic achievement in the inclusive 
class.  
 
Table 9  
Overall Means on Change Scores by Intervention (SRS vs. Lecture) by Class (Non-
Inclusive vs. Inclusive) 
Intervention Class M 
   
SRS  Non-inclusive 28.07 
SRS Inclusive 12.35 
Lecture  Non-inclusive 19.17 
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In conclusion, the data reported in both Figure 3 and Table 9 support the finding 
that both instruction methods (lecture and SRS) were effective in increasing students’ 
academic performance in both classrooms (non-inclusive and inclusive).  The students 
from the non-inclusive class performed best during the SRS intervention condition. 
However, the students from the inclusive class performed best during the lecture 
condition.  
Individual Scores.  The individual scores for each student were analyzed for 
trends by determining the overall change score for each condition (lecture and SRS).  The 
individual change scores were calculated by subtracting the pretest score from the 
posttest score.  Then, the overall mean change score for each condition was calculated by 
using the following formula: add the change scores for each intervention session and then 
divide by the total number of sessions.  Then, the researcher grouped the overall mean 
change scores for each condition (lecture and SRS) into ranges by class (non-inclusive 
and inclusive).  To review each student’s individual change scores (see Appendix K). 
Non-inclusive class.  The total number of students included for this analysis was 
24.  Five students did not participate in all of the lecture sessions, thus those students’ 
data were not included in analysis below.  The results for the non-inclusive class during 
the lecture condition were (0) = 1, (1-4) = 8, (5-8) = 11, (9-12) = 4, and (13-16) = 0.  In 
other words, one student had an overall change score of 0 during the lecture condition.  
The total number of students included in the analysis of the SRS condition in the 
non-inclusive class was 26 due to missing sessions.  The results for the non- inclusive 
class during the SRS condition were (0) = 0, (1-4) = 2 (5-8) = 12, (9-12) = 10, and (13-
16) = 2.  For example, two students had an overall gain score between 1 and 4.  
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The majority of students in the non-inclusive class had an overall gain between 5 
and 8 points during the lecture condition.  During the SRS condition, the majority of 
students also had an overall gain between 5 and 8 points. 
Inclusive class.  The total number of students included for this report was 23. Six 
students did not participate in all of the SRS sessions, and those students’ data were not 
included in analysis below.  The results for the non-inclusive class during the lecture 
condition were (-8 - (-5) = 0, (-4 - (-1) = 1, (0) = 0, (1 - 4) = 5, (5 - 8) = 9, (9 - 12) = 5, 
and (13 - 16) = 3.  In other words, one student had an overall change score between -4 
and -1. The two students with disabilities’ data were included in the above reported 
ranges.  Both Student A and Student B with disabilities’ overall mean change score for 
the lecture condition fell into the 5-8 range.  
The total number of students included for the analysis of the SRS condition was 
24 due to five students not participating in all of the SRS sessions.  The results for the 
inclusive class during the SRS condition were (-8 - (-5) = 1, (-4 - (-1) = 0, (0) = 3, (1 - 4) 
= 11, (5 - 8) = 6, (9 - 12) = 2, and (13 - 16) = 1.  During the SRS condition, both Student 
A and Student B with disabilities’ overall mean change score for the SRS condition fell 
into the range of a 1-4 point gain.  
The majority of students in the inclusive class had an overall gain between 5 and 
8 points during the lecture condition.  Both students with disabilities scores fell within the 
most common range of 5-8.  During the SRS condition, the majority of students had an 
overall gain of between 1 and 4 points.  Again, both students with disabilities’ scores fell 
within the most common range of 1-4.  
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Research Question 4  
RQ4: Which instructional method, lecture or lecture plus student response system, 
is the most effective in increasing students with disabilities’ academic 
performance? 
The purpose of the fourth research question (RQ4) was to compare the effects of 
lecture and SRS on the academic achievment of two students with disabilities.  An 
alternating treatment design was used to determine if any differential effects were present 
for either intervention.  This single subject analysis enabled the researcher to evaluate the 
treatment effects of each intervention at the level of the individual student. 
Each of the line graphs below (Figure 4 and Figure 5) compare the outcome of 
two interventions (lecture and SRS) on an indivdual student with disabilities academic 
acheivement.  The x-axes indicate sessions which were characterized as one physical 
science class period.  Both students participated in one intervention session per day 
during which a single intervention method was implemented.  Both of the students with 
disabilities were first exposed to the lecture intervention.  Then, the SRS intervention was 
presented to each of the particpants.  The intervention conditions followed the same 
sequence for the remainder of the study.  On both graphs, the dotted black data path 
denotes the lecture condition, and the solid black data path symbolizes the SRS condition.  
There are three data points in each condition for each student with the exception of 
Student B.  There are only two data points reported in the SRS condition for that student.  
This is discussed in more detail later in the limitations section.  The y-axes are labeled 
change score.  Change scores were chosen to represent the academic achievement for 
each student.  Change scores were computed by subtracting the number of questions 
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answered correctly on the pretest from the number of questions answered correctly on the 
posttest for each session. 
Student A.  Figure 4 shows the results for Student A with disabilities.  The data 
paths for both the lecture and SRS conditions were variable and clear experimental 
control was not demonstrated.  This was evident by the overlapping data. Neither the 
lecture condition nor the SRS condition indicated a clear trend.  During the lecture 
condition, the change scores ranged from -2 to 4.  Although the change scores ranged 
from -1 to 3 in the SRS condition.  The highest change score of 4 correct answers gained 
from pretest to posttest occurred in the lecture condition.  The lowest change score also 




Figure 4.  Change scores by intervention.  This figure illustrates lecture versus SRS  for 
Student A with disabilities. 
 
These data indicated that there was not a notable difference between the lecture 
and SRS condition on this student’s academic performance.  However, Student A’s 
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academic performance did improve during three of the six intervention sessions (2 lecture 
sessions and 1 SRS session).  This indicated that both interventions were successful in 
improving this student’s academic performance.  Whether this improvement was 
significant should be determined by the educator and the student himself rather than a 
statistical test.  However, it should be noted that Student A’s results were similar to the 
majority of the inclusive class results during both the lecture and SRS condition.  
Student B.  The results for Student B with disabilities are displayed in Figure 5.  
The data paths for both the lecture and SRS conditions were variable.  Due to this 
variability, experimental control was not established.  The lecture condition did not 
indicate a clear trend.  Although the SRS condition was increasing, a trend was not 
established due to the limited number of data points obtained for that intervention 
condition.  During the lecture condition, Student B’s change scores from pretest to 
posttest ranged from 0 to 3, and the change scores ranged from -1 to 2 in the SRS 
condition.  The highest change score from pretest to posttest was 3 correct answers 
gained which occurred in the lecture condition.  The lowest change score from pretest to 
posttest occurred in the SRS condition with the loss of 1 correct answer.   




Figure 5. Change scores by intervention.  This figure illustrates lecture versus SRS  for 
Student B with disabilities. 
 
These data indicated that there was not a noteworthy difference between the 
lecture and SRS condition on the academic performance for Student B.  However, the 
student’s academic performance increased during three of the five sessions (2 lecture 
sessions and 1 SRS session).  This improvement provides evidence that both 
interventions were successful in increasing this student’s academic achievement.  Rather 
than using a statistical test to determine if these interventions significantly improved the 
academic performance of Student B, the data analysis was left up to the teacher and the 
student himself.  However it should be noted that Student B’s results fell within the same 
range for both the lecture and the SRS condition as the majority of the students without 








Clear experimental control in neither the lecture nor the SRS condition was 
established for the participating students with disabilities.  Both students showed 
improvement in their academic achievement scores during the SRS condition 
occasionally.  However, they earned the highest change scores from pretest to posttest in 
the lecture condition.  In conclusion based on these results, it remains unclear which 
instructional method (lecture or SRS) was most effective for students with disabilities.  
Social Validity 
The purpose of gathering social validity data was to rate the students’ perceptions 
of the student response system intervention in the classroom, which were measured by 
administering a four question social validity questionnaire via the student response 
system upon the completion all the intervention conditions.  The questions were 
presented using a 5-point Likert Scale which was as follows 1) “strongly disagree”, 2) 
“disagree”, 3) “neither agree nor disagree”, 4) “agree” and 5) “strongly agree”.  The 
social validity results for both the non-inclusive and inclusive classes are presented in 













Means for Social Validity Scores by Class (Non-inclusion vs. Inclusion) 
 Non-inclusive Inclusive 
Question M M 
   
1. “I enjoyed using the clickers during my 
physical science class.” 
3.96 4.07 
2. “I feel that I was more focused on the 
material during the lectures in which I used 
a clicker.”  
3.89 3.79 
3. “I feel my quiz scores were higher following 
the lectures that I used a clicker.”  
4.11 4.07 
4. “I would recommend using clickers for this 




 The results from Table 10 showed that students in both the non-inclusive and 
inclusive class rated the student response systems or clickers as enjoyable (Non-inclusive 
M= 3.96 and Inclusive M = 4.07).  The data also revealed that the students in both classes 
felt more focused on the material during the sessions in which the student response 
systems or clicker was used (Non-inclusive M = 3.89 and Inclusive M = 3.79).  The 
students’ also perceived their quiz scores to be higher following the lectures in which 
they used clickers (Non-inclusive M = 4.11 and Inclusive 4.07).  Finally, students from 
both the non-inclusive and inclusive class would recommend clickers for the class in the 











	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
57	  
	  
CHAPTER 5: Discussion 
The purpose of this chapter is to interpret and explain the results of the current 
study, which was designed to evaluate two methods of instruction (lecture and lecture 
plus student response system) on students’ academic achievement in a non-inclusive class 
and an inclusive class.  The same instructional methods were also examined specifically 
for two students diagnosed with learning disabilities within the inclusive class.  The 
discussion concentrates on how these findings add to the current research base and how 
these findings may influence educational practices.  Next, limitations and ideas for future 
research are discussed.  Finally based on the findings of the present study, this chapter 
closes with general remarks and conclusions.  
Research Question 1 
In this study, the first research question (RQ1) sought to identify the most 
effective instructional method (lecture or lecture plus SRS) on students’ academic 
achievement in a non-inclusive classroom.  The researcher attempted to address this 
research question by alternating the two treatment conditions or independent variables 
(lecture and SRS) across sessions.  Academic achievement, the dependent variable, was 
measured by administering a pretest prior to intervention and posttest following 
intervention.  
The researcher hypothesized that the lecture plus student response intervention 
would be the most successful in increasing students’ academic performance in the non-
inclusive classroom.  This hypothesis was based on the following literature.  First, the 
researcher identified substantial number of studies that support active learning rather than 
passive learning approaches to academic instruction (Butler, Phillmann, & Smart, 2001; 
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Yoder & Hochevar, 2005).  Student response systems are considered an active learning 
strategy.  Second, a significant number of studies in the literature have demonstrated 
student response systems as effective methods of instruction to increase students’ 
academic achievement (Bullock et al, 2002; Kennedy & Cutts, 2005; Paschal, 2002; 
Poulis et al., 1998; Reay et al., 2005).  Third when developing this hypothesis, a recent 
literature review of student response systems conducted by Fies and Marshall (2006) was 
considered.  This literature review supported the notions that student response systems 
are generally an accepted practice and an effective method of instruction in the 
classroom.  Finally, the researcher considered a group of studies that directly compared 
lecture and lecture plus student response systems, which revealed lecture plus student 
response systems as the superior method of instruction when developing this hypothesis 
(Morling et al., 2008; Poirier & Feldman, 2007; Slain et al., 2004; Sokolove et al., 2011). 
The results for the first research question (RQ1) showed differential effects 
between passive lecture and active lecture using a student repose system in the non-
inclusive class.  The results showed that both lecture and lecture plus student response 
system interventions were effective in increasing students’ academic achievement.  
However, the results revealed that the lecture plus student reponse system intervention 
was more effective than the lecture only intervention in increasing the students’ academic 
achievement in the non-inclusive class.  These results coincide with the overwhelming 
support for active learning rather than passive learning pedagogies as well as the 
literature in support of student response systems as a superior instructional method.  
Based on the results described above for the first research question, the researcher’s 
hypothesis was accepted.  
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Research Question 2 
The second research question (RQ2) in the present study aimed to expand the 
literature by identifying the most effective instructional method (lecture or SRS) on 
students’ academic achievement in an inclusive classroom.  The researcher utilized the 
same procedures to address this research question as used in RQ1.  Again, two treatment 
conditions (lecture and SRS) were alternated across sessions and academic achievement 
was measured by administering a pretest and a posttest. 
Although no studies were identified by the researcher in which student response 
systems were utilized with students diagnosed with disabilities, the researcher 
hypothesized that the lecture plus student response system condition would be more 
effective in improving students’ academic performance than the lecture only condition. 
This hypothesis was based on the literature that describes learning as universal (Catania, 
1998) along with previous studies that used other active learning strategies to improve 
performance in students with special needs.  Some examples of successful active learning 
strategies discussed in these studies include choral responding (Kamps et al., 1994), 
response cards (Davis & O’Neill, 2004), and guided notes (Lazarus, 1991).  
The results revealed that both lecture and lecture plus student response system 
interventions were effective in increasing students’ academic achievement in the 
inclusive class.  However, the lecture intervention was more effective than the lecture 
plus student response system intervention in increasing student performance.  These 
results are supported by the copious amounts of literature in favor of student resposne 
systems as effective methods of increasing academic performance even though those 
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studies were not conducted with students diagnosed with disaiblities (Bullock et al, 2002; 
Kennedy & Cutts, 2005; Paschal, 2002; Poulis et al., 1998; Reay et al., 2005).  
In the present study, the students in the inclusive class did not perform better in 
the lecture plus student response system condition when directly compared to the lecture 
condition.  These findings do not coincide with the literature that found when directly 
comparing lecture to lecture plus student response systems students’ learning improved; 
however these studies were not conducted with students diagnosed with special needs 
(Morling et al., 2008; Poirier & Feldman, 2007; Slain et al., 2004; Sokolove et al., 2011). 
These results are also contradictory to the overwhelming support of active learning as a 
superior pedagogy (Butler et al., 2001; Yoder & Hochevar, 2005) as well as a number of 
studies that specifically support other active approaches to learning as superior when 
utilized with students diagnosed with learning disabilities (Davis & O’Neill, 2004; 
Kamps et al., 1994; Lazarus, 1991).  
Based on the results of the second research question, the lecture plus student 
response system was not a superior method of instruction in the inclusive classroom, thus 
the researcher’s hypothesis was rejected.  
Research Question 3 
In the present study, the purpose of the third research question (RQ3) was to 
compare two instructional interventions (lecture and SRS) across the two classrooms 
(non-inclusive and inclusive).  The researcher attempted to address this research question 
by conducting a comparative analysis of the data collected during RQ1 and RQ2.  
The researcher hypothesized that the lecture plus student response system 
instructional method would be equally effective on increasing students’ academic 
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performance in both the non-inclusive and the inclusive class.  This hypothesis was based 
on the literature cited for both the first and second research question that supported active 
approaches to learning for students with and without disabilities (Butler et al; Davis & 
O’Neill, 2004; Fies & Marshall, 2006; Kamps et al., 1994; Lazarsus, 1991; Yoder & 
Hochevar, 2005).  This hypothesis was also based on the literature that supports the 
effectiveness of student response systems as a valuable instructional method to increase 
students’ academic performance (Bullock et al, 2002; Kennedy & Cutts, 2005; Paschal, 
2002; Poulis et al., 1998; Reay et al., 2005). 
The results for the third research question (RQ3) were variable.  Both 
instructional strategies were successful in increasing the students’ academic achievement. 
The non-inclusive class showed higher academic achievement in the lecture plus student 
response system condition.  The inclusive class performed better or showed higher levels 
of academic achievement in the lecture only condition.  Although the present study did 
report improvement in both the lecture and lecture plus student response systems 
interventions for both classes, the variability between interventions and classes is 
supported by a groups of studies that are in favor of student response systems (Bullock et 
al, 2002; Kennedy & Cutts, 2005; Paschal, 2002; Poulis et al., 1998; Reay et al., 2005) as 
a well as the cluster of studies that did not report noted increases in academic responding 
when utilizing a student response system as a superior instructional strategy (Judson & 
Sawada, 2002; Lasry & Findlay, 2007; Martyn, 2007; Stowell & Nelson, 2007).  Based 
on the mixed results of the third research question, the researcher’s hypothesis was 
rejected.  
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Research Question 4 
The fourth research question (RQ4) in the current study was designed to add to 
the literature base by identifying the most effective instructional method (lecture or SRS) 
to increase academic achievement for students’ with disabilities.  The students with 
disabilities for this study were included in the inclusive classroom.  Thus, the same 
experimental design and procedures were used to address this research question as used 
in RQ1 and RQ2.   
The researcher hypothesized that the lecture plus student response systems 
condition would be the most effective intervention in increasing the students with 
disabilities’ academic achievement even though no studies were known that examined 
this technology with students diagnosed with disabilities.  This hypothesis was based on 
the same literature used to justify the hypothesis for RQ2.  Learning is considered 
universal (Catania, 1998), and several other active learning strategies have been proven 
effective for students with disabilities (Davis & O’Neill, 2004; Kamps et al., 1994; 
Lazarsus, 1991)  
The researcher separately analyzed the results for each of the students diagnosed 
with disabilities in the inclusive class setting.  The results indicated that the student’s 
learning did improve during the lecture condition and the lecture plus student response 
system on occasion.  But due to the inconsistent and variable data, no differential effects 
between the two instructional methods for Student A or Student B with disabilities were 
evident.   
Although the following studies were not conducted with students diagnosed with 
disabilities, the present study’s findings do coincide with the abundant amounts of 
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literature supporting the use of student response systems to increase academic 
performance (Bullock et al, 2002; Kennedy & Cutts, 2005; Paschal, 2002; Poulis et al., 
1998; Reay et al., 2005).  These findings are also supported by literature that 
demonstrated improvement in academic achievement for students with disabilities when 
utilizing active approaches to learning (Davis & O’Neill, 2004; Kamps et al., 1994; 
Lazarsus, 1991).  Since the results for the students with disabilities were variable, the 
findings are also supported by a small number of studies identified by the researcher in 
which favorable results for students without disabilities academic achievement did not 
consistently improve when using student response systems (Ewing, 2006; Lasry & 
Findlay, 2007; Martyn, 2007; Stowell & Nelson, 2007).   
The lack of differential effects noted between lecture and lecture plus student 
response systems for students with disabilities are inconsistent with the literature that 
found that active approaches to learning were superior to passive approaches to 
instruction (Butler et al., 2001; Yoder & Hochevar, 2005).  Also, the results of the present 
study do not coincide with the findings in the literature based on students without 
disabilities in a non-inclusive classroom in which lecture was directly compared to 
lecture plus student response systems.  These studies found lecture plus student response 
systems to be more effective in increasing academic achievement than the lecture 
condition (Morling et. al., 2008; Poirier & Feldman, 2007; Slain et al., 2004; Sokolove et 
al., 2011).  Based on the inconsistent results reported for both students with disabilities, 
the researcher’s hypothesis was rejected. 
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Practical Implications  
 Schools continue to face the challenge of identifying the most effective form of 
technology to be utilized in the classroom for each student.  Technology is continuously 
changing at a rapid pace, which often proves to be a challenge for educators who are 
trying to identify and obtain the most effective technologies.  The researcher identified 
several advantages and disadvantages concerning the student response system technology 
that might be beneficial in the decision-making process school systems face when 
considering investing in this equipment.   
 Disadvantages of student response systems identified during this study.  One 
disadvantage noted was both the teacher and the researcher found the development of the 
PowerPoint® lecture through the SRS technology very time consuming.  The interface 
between PowerPoint® and the student response system proved very difficult to sync.  In 
fact, all PowerPoint slides had to be reentered by hand by the researcher.  Another 
disadvantage to using SRS technology was that the data were not automatically imported 
into the teacher’s online grade book.  
Technological mishaps were another disadvantage related to the SRS technology. 
During the lecture plus SRS intervention, the sensors, which recorded and sent the 
information from the student’s clicker to the teacher’s computer often malfunctioned by 
failing to pick up the student responses.  This failure was evident when the clicker 
number on the response tracker at bottom of the PowerPoint® slide did not light up after 
the student entered his or her answer.  There were several solutions attempted to resolve 
this issue.  The solutions included: interrupting the lecture plus SRS intervention to reset 
the clickers, simply moving the student closer to the receiver, or programming a new 
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clicker.  With the exception of one instance, the previously mentioned solutions were 
successful in alleviating the problem.  Due to the technological issues, instructional time 
was taken away from the students while attempting to resolve the problem.  During the 
pause, inappropriate classroom behavior took place such as small talk and the students 
leaving their seats, which resulted in distractions.  The final disadvantage of the SRS 
technology noted during the current study was the teacher had to devote time to ensure 
the students read the questions, were not merely guessing, and were not cheating off of 
other students.  
Advantages of the student response systems identified during this study.  
First an active learning pedagogy was utilized by offering response opportunities 
throughout the lecture plus SRS condition.  Second, the student response system allowed 
every student to respond as an anonymous participant to every question proposed.  Third, 
an unforeseen advantage arose when the students began to encourage and congratulate 
one another when the bar graphs and correct answers were displayed on the screen.  An 
essence of teamwork and a group mentality was created by the students and noticed by 
the teacher and researcher.  A fourth advantage was the immediate feedback provided to 
the teacher through the student response system, which displayed whether or not the 
students were mastering the material.  Given the massive influence that technology has 
on today’s society, the student response systems acted as an extension of that technology 
into the classroom.  A final advantage of this system was the students seemed to enjoy 
using the SRS. 
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Influence on Educational Practices 
Due to the variable results identified in this study, it is important for school 
systems to be informed of the possibility of improvement with SRS use, as well as the 
possibility of no significant change in learning, when utilizing SRS technology.  
Although the students seemed to enjoy using the SRS, their learning was not always 
enhanced.  Current educational practices of incorporating student response systems into 
the non-inclusive classroom should continue since the results of this study are consistent 
with the general conclusions in the literature concerning the effectiveness of student 
response systems.  
On the contrary in the inclusive class, this study found the SRS was effective in 
increasing academic performance on occasion but was not as effective as lecture alone. 
The differential effects in learning that were noted when the SRS was used in the 
inclusive classroom as opposed to lecture may impact the instructional methods teachers 
choose to use with students in an inclusive class as well as students with disabilities.  
Based on these findings, it is imperative to implement individual testing to determine if 
SRS technology is an appropriate learning technique for each student in each subject.  By 
determining the individual student’s capability to learn using the SRS, a decision can be 
reached on whether the benefits of that system warrant the amount time, intensive effort 
and finical investment involved in implementing it.  
Limitations 
Despite the current findings that support the use of student response systems as an 
instructional method to increase students’ academic achievement in the non-inclusive 
class, as well as the potential to increase students’ achievement in the inclusive class and 
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for students with disabilities, this study was not without limitations.  One limitation 
identified by the researcher was the intervention conditions (lecture and SRS) were not 
identical.  During the SRS condition, 12 interactive questions were incorporated into the 
PowerPoint® lecture.  Then, the students throughout the lecture used the student 
response system or clicker to enter their answers for each question.  After the allotted 
time interval passed for each interactive question, a bar graph that the teacher reviewed 
was displayed which provided the students with feedback.  If the conditions had been 
identical as intended by the researcher, the same questions would have been proposed in 
the lecture condition PowerPoint® as well.  The students would not have been asked to 
answer the questions but information would have been presented.  
A second limitation identified was on one occasion during the study, the teacher 
was prompting the students as to which information was important and needed to be 
written down.  To minimize this problem, the researcher instructed the teacher to refrain 
from this practice during the next day’s sessions.  The teacher was able to abstain from 
this practice for the remainder of the sessions.  
Another potential limitation was the students’ interest might have potentially been 
limited due the lack of a positive or negative consequence for participating in this study. 
Although the students knew their responses were being tracked, they were all made aware 
they would not be receiving a grade for their answers.   
The overall sample size of this study was a limitation as well as the small number 
of participating students with disabilities.  The original number of students with 
intellectual disabilities was three; however, one student moved between planning and the 
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onset of the study.  Attrition was another weakness of this study due to unforeseen 
absences including: illness, in school suspensions, out of school suspensions, and others.   
A confounding variable for this study was that all of the participants had prior 
experience with the SRS technology.  The possibility of the students’ success due to 
previous exposure to the SRS was not a measurable limitation by the researcher.  Another 
potential confounding variable was the use of an alternating treatment design, because the 
information presented to the students changed each day.  Thus, the researcher was unable 
to determine if differential effects noted were correlated with the difficulty of the material 
being taught during each session.  
Future Research 
 Future research should further investigate the relationship between the use of 
student response system technology and students with intellectual disabilities.  This 
research should include a wider spectrum of disabilities and ages.  Future researchers 
may want to utilize a larger sample size of students with disabilities, as well as increase 
the number of participating teachers.  
Future researchers may want to examine the relationship between gender and SRS 
technology.  The groups in this study were not evenly matched based on gender.  The 
non-inclusive class had more males than females, and this present study found that SRS 
technology was more effective in the non-inclusive classroom.  A correlation between 
gender and SRS technology may exist.  However, the present study did not analyze this 
potential relationship.  Also, the present study noted a difference of age among the 
participants in the non-inclusive and inclusive class.  Based on the differential effects 
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identified in this study for each classroom, this is an area the researcher feels would 
benefit from further testing.   
The researcher believes it would be valuable to examine the types of questions 
interjected into the lecture.  The number of questions used and the amount of time 
between each question might also yield beneficial information.  Future studies should 
address the effectiveness of immediately reteaching a subject if the SRS data reveals a 
below mastery response from the classroom.  
 During this study, the researcher observed the participating teacher having to 
allocate more time to classroom management when the SRS was being used.  It would be 
valuable for future research to collect maladaptive behavior data simultaneously along 
with the SRS data.  This information would be useful in determining the effects of this 
technology, if any, on students’ maladaptive behavior.  
Conclusion 
 Before school systems make a substantial financial investment in this technology, 
it is crucial that student response systems show clear and consistent benefits in students’ 
academic achievement.  The main conclusion taken from the results of this study is that 
electronic student response systems are a developing technology that shows potential for 
improving students’ academic achievement in the non-inclusive classroom.  However, 
further research regarding the utilization of student response systems in inclusive 
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Dear Teacher:  
 
The following information is provided to inform you about the research project entitled: 
“How Can We Make Teaching More Effective? Lecture versus Sttudent Response 
Systems” and your participation in it.  Please read this form carefully and feel free to ask 
any questions you may have about this study and the information given below.  You will 
be given an opportunity to ask questions, and your questions will be answered.  Also, you 
will be given a copy of this consent form.  
Your participation in this research study is voluntary.  You are also free to withdraw from 
this study at any time.  In the event new information becomes available that may affect 
the risks or benefits associated with this research study or your willingness to participate 
in it, you will be notified so that you can make an informed decision whether or not to 
continue your participation in this study.     
The purpose of the study is to determine if the use of classroom clickers are effective in 
student learning throughout a lecture. The study will also investigate the effect of clickers 
on posttest scores of students with disabilities in an inclusive classroom. 
 
This study will take place during both of your inclusive physical science classes if your 
informed consent is obtained. All of your students will be included in the study if his or 
her legal guardians provided written informed consent. If no informed consent is 
provided, these students will NOT be asked to participate in the study. This study will 
NOT interfere with your student’s learning objectives as you, the classroom teacher, have 
previously determined. If you agree to participate in this study, you will be asked to take 
part in both a planning phase as well as an implementation phase.  
 
There are not costs associated with this study nor is there compensation for participation. 
 
With every study there are some discomforts, inconveniences, and/or risks that can be 
reasonably expected as a result of participation in this study. For example, during this 
study, you may feel some anxiety surrounding the implementation days due to the 
researchers presence in the classroom. Finally, you may experience frustration due to 
technical difficulties with the technology, but the researcher is well prepared to assist 
with any issues. 
 
Instruction & Curriculum 
Leadership 
College of Education 
 
404 Ball Hall 




Fax:  901.678.3881 
 
www.memphis.edu 
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Also, with any study there are anticipated benefits. In this study, your student will be 
provided with an opportunity to answer sample test questions and receive feedback prior 
to the testing, which will be for a grade. The pretest, the posttest and the interactive 
questions will provide your student’s a chance to practice answering questions during a 
timed test. This study also has the potential to identify a way to improve your instruction 
and your students learning.  
 
All efforts, within the limits allowed by law, will be made to keep the personal 
information in your research record private but total privacy cannot be promised.  Your 
information may be shared with U of M or the government, such as the University of 
Memphis University Institutional Review Board, Federal Government Office for Human 
Research Protections, Dyer County High School, if you or someone else is in danger or if 
we are required to do so by law. 
 
If you should have any questions about this research study or possible injury, please feel 
free to contact Jenny Hayes (jahayes@memphis.edu) or my Faculty Advisor, Dr. Laura 
Casey (lpcasey@memphis.edu) questions regarding the research subjects’ rights; the 
Chair of the Institutional Review Board for the Protection of Human Subjects should be 
contacted at 678-2533. For additional information about giving consent or your 
rights as a participant in this study, please feel free to contact the IRB at 901-678-
2533 or email irb@memphis.edu.  
 
Please read the following prior to agreeing to participate in the study.  
 I have read this informed consent document and the material contained in it 
has been explained to me verbally.  I understand each part of the document, 
all my questions have been answered, and I freely and voluntarily choose to 
participate in this study.    
 
 
            
Date    Signature of Teacher   
    
     
___________________________________________ 
    Printed Name of Teacher   
 
Consent obtained by:  
  
            
Date    Signature    
     
            
    Printed Name and Title 
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Classroom	  Teacher:	  	  	  
	  
Principal	  Investigator:	  	  Jenny	  Hayes,	  MS	  BCBA	  	  
Study	  Title:	  How	  Can	  We	  Make	  Teaching	  More	  Effective?	  Lecture	  versus	  Student	  
Response	  Systems	  
Institution:	  	  University	  of	  Memphis	  	  
 
 
Name of participant: 
_________________________________________________________ Age: __________ 
 
The following information is provided to inform you about the research project and 
your child’s participation in it.  Please read this form carefully and feel free to ask 
any questions you may have about this study and the information given below.  You 
will be given an opportunity to ask questions, and your questions will be answered.  
Also, you will be given a copy of this consent form.   
Your child’s participation in this research study is voluntary. He or she is also free 
to withdraw from this study at any time.  In the event new information becomes 
available that may affect the risks or benefits associated with this research study or 
your willingness to participate in it, you will be notified so that you can make an 
informed decision whether or not to continue your participation in this study.    
For additional information about giving consent or your rights as a participant in 
this study, please feel free to contact IRB.  
 
1. Purpose of the study:  
     Your student is being asked to participate in a research study because your 
student’s classroom teacher is currently using an electronic response system 
(clickers) during classroom instruction. These clickers are similar to the remote 
controls used on the popular television show Who Wants to be a Millionaire. The 
clickers allow the teacher to quickly poll student responses during instruction 
time. The clickers provide immediate feedback to the students and teacher on the 
material being taught. The current study will help to determine if the use of 
classroom clickers are effective in student learning throughout a lecture. 
Instruction & Curriculum Leadership 
College of Education 
 
404 Ball Hall 
Memphis, Tennessee  38152-3570 
 
Office: 901.678.2365 
Fax:  901.678.3881 
 
www.memphis.edu 




2. Description of procedures to be followed and approximate duration of the 
study: 
     This study will take place during your student’s physical science class. It will 
NOT interfere with your student’s learning objectives as scheduled by the 
classroom teacher. Your student will be asked during two class periods to respond 
to multiple-choice questions based on the learning objectives throughout the 
regularly scheduled lecture using a clicker. Also, your student will be asked to 
complete a quiz before and after each lecture using the clickers. These quizzes 
will NOT count toward his or her grade. The quizzes are just a way to determine 
if the clickers helped improved your student’s learning. The duration of this study 
is 4 physical science class periods.  
 
     Prior to the study, your student will be asked to anonymously complete a 
demographic questionnaire and a brief clicker training. The survey will include 
age, grade level, ethnicity, and gender. Upon the completion of the study, your 
student will be asked to complete a satisfaction questionnaire. An example 
question from this survey is “Did you enjoy using clickers during your physical 
science class?”   
 
Day 1: Your child will complete a quiz before and after his or her regularly 
scheduled lecture. He or she will use a clicker throughout the lecture. The 
questions on the quiz will cover material relevant to the current lesson.  
 
Day 2: Your child will complete a quiz before and after his or her regularly 
scheduled lecture. Clickers will NOT be used during the lecture.  
 
Day 3: Will be identical to Day 1. However, new material will be covered.  
 
Day 4: Will be identical to Day 2. Again, new material will be covered.  
 
Remember that your student is already using clickers in his or her classroom. This 
study simply introduces a quiz before and after each lecture as well as interactive 
clicker questions during his or her teacher’s lecture.   
 
3. Expected costs: 
     There are not costs associated with this study. 
 
4. Description of the discomforts, inconveniences, and/or possible risks that can 
be reasonably expected as a result of participation in this study: 
     Your student may experience anxiety surrounding the quizzes, but it will be 
explained to each student that these quizzes will NOT affect his or her grade in 
the class. You student may experience technical difficulties with the technology, 
but the classroom is teacher is well prepared to assist with any issues.  
 
5. Compensation in case of study-related injury: 
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     U of M does not have a fund set aside for compensation in the case of study 
related injury. The researcher does not feel that injuries are unlikely for this study.  
 
6. Anticipated benefits from this study:  
     This study will help determine how your child’s classroom teacher uses 
clickers during academic instruction to improve his or her learning. This study 
should also increase your child’s participation throughout the class period. This 
study will provide your student with an opportunity to answer sample test 
questions and receive feedback prior to the test give by classroom teacher, which 
will be for a grade. (This test and grade will NOT be a part of this study). Finally, 
the pretest, the posttest and the interactive questions will provide your student a 
chance to practice answering questions during a timed test, which is similar to the 
standardized test, ACT, your student will be taking.  
 
7. Alternative treatments available: 
     The traditional lecture method is the alternate treatment that is currently 
available.  
 
8. Compensation for participation: 
     There will be no compensation provided for participation in this study.  
 
9. Circumstances under which the Principal Investigator may withdraw you 
from study participation: 
     If your consent is obtained, the researcher will not withdraw your student from 
the study under any circumstance.  
 
10. What happens if you choose to withdraw from study participation: 
     If you choose to withdraw your student from the study, he or she will not be 
asked use the clickers during lecture. However, he or she will still participate in 
the lecture as expected by the classroom teacher.  
 
11. Contact Information.     
     If you should have any questions about this research study or possibly injury, 
please feel free to contact Jenny Hayes at (jahayes@memphis.edu) or my Faculty 
Advisor, Dr. Laura Casey at (lpcasey@memphis.edu). 
 
12. Confidentiality. All efforts, within the limits allowed by, will be made to keep 
the personal information in your child’s research record private but total privacy 
cannot be promised.  Your information may be shared with U of M or the 
government, such as the University of Memphis Institutional Review Board, 
Federal Government’s Office for Human Research Protections, if you or someone 
else is in danger or if we are required to do so by law. Your child’s name will not 
be used during this study. Only number will identify his or her clicker, and this 
number will not be available to the researcher.  
 
      14.  STATEMENT BY PERSON AGREEING TO PARTICIPATE IN THIS    
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             STUDY 
 
 I have read this informed consent document and the material contained in it 
has been explained to me verbally.  I understand each part of the document, 
all my questions have been answered, and I give permission for my child to 
participate in the study.    
 
 
         ____________ 
Date                  Signature Student               Printed 
 
Name   
Consent obtained by:  
 
                        
Date                Signature    
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Appendix C: Student Assent Form 
 













Dear Student:  
 
  
You are being asked to take part in a study entitled How Can We Make Teaching More 
Effective? Lecture versus Student Response Systems because your physical science class 
uses clickers and the research is investigating the effects of clickers vs. no clickers in 
terms of retention of the material taught during the science classes. 
 
During this study, you will be asked to answer some questions before, during, and after 
each of your physical science lectures. The questions during the lectures will involve you 
using your clicker. Your answers you will NOT count toward your class grade. This 
study will last one week.  
 
It is important to understand that you do NOT have to be in this study. Also, if you do 
agree and then change your mind, you can stop at any time by simply telling your teacher 
that you no longer want to participate. 
 
All efforts, within reason, will be made to keep the data in your research and your name 
will not be used. In rare cases, your data may be shared. For example, if you or someone 
else is in danger or if we have to do so by law.  
 
This research may help improve your learning in your physical science class. By taking 
part in this study, you could help other students’ learning too. You will help the 
researchers to decide if clickers are effective in the classroom. Finally, you will help your 
teacher to find different ways to teach you and other students in the future.   
 
If you choose not to participate, you can still attend your regular physical science. 
However, you will not answer any of the questions before, during, or after the lectures.  
 
If you have any questions, you can talk to or email the researcher, Jenny Hayes 
(jahayes@memphis.edu).  
 
Instruction & Curriculum Leadership 
College of Education 
 
404 Ball Hall 
Memphis, Tennessee  38152-3570 
 
Office: 901.678.2365 
Fax:  901.678.3881 
 
www.memphis.edu 
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 Date                Signature of Student  Printed Name 
Consent obtained by:          
                                              
                                          ___________________________________________________
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To the University of Memphis Institutional Review Board: 
 
I am writing to indicate my support and the support of ___________High School in 
participating in a research study conducted by primary investigator Jenny Hayes and co-
investigator Dr. Laura Casey.  The procedures and protocols of the research study entitled 
How Can We Make Teaching More Effective? Lecture versus Student Response Systems 
have been explained to me and I have deemed them acceptable from the standpoint of my 
school.  I understand that at least one of our teachers will be involved in the study, as will 
at least one of our students.  In addition, I understand that Jenny Hayes or Laura Casey 
may be involved.   
It has been explained that the study will be conducted as early as October 17, 2011 
(pending IRB approval) and that the study should last no longer than 1 week (2 class 
periods per day). 
Again, I would like to indicate my support for this research and the support of Dyer 
















Instruction & Curriculum 
Leadership 
College of Education 
 
404 Ball Hall 




Fax:  901.678.3881 
 
www.memphis.edu 
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Appendix E: Lectures 
Lecture Plus SRS: Session 1 
 
What is Matter? 
McLaughlin, C.W., Thompson, M. T., & Zike, D.(2010). Tennessee Physical Science. 
McGraw-Hill, Inc. 
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Lecture: Session 1 
 
What is Matter? 
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Lecture Plus SRS: Session 2 
 
Properties of Matter : 15.2 Physical Properties 
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Lecture: Session 2 
 
Properties of Matter : 15.2 Physical Properties 
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Lecture Plus SRS: Session 3 
 
Ch. 17 Properties of Atoms and the Periodic Table 
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Lecture: Session 3 
 
Ch. 17 Properties of Atoms and the Periodic Table 
















Lecture Plus SRS: Session 4 
 
Masses of Atoms  
McLaughlin, C.W., Thompson, M. T., & Zike, D.(2010). Tennessee Physical Science. 
McGraw-Hill, Inc. 
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Lecture: Session 4 
 
Masses of Atoms  
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Lecture Plus SRS: Session 5 
 
Ch. 19: Elements and Their Properties 
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Lecture: Session 5 
 
Ch. 19: Elements and Their Properties 
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Lecture Plus SRS: Session 6 
 
Elements and Their Properties 
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Lecture: Session 6 
 
Elements and Their Properties 
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Appendix H: Demographics Questionnaire 
 
Please answer the following questions. 
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Appendix I: Social Validity Questionnaire 
 
 
Please circle the most appropriate answer.  
 
 
1. I enjoyed using the clickers during my physical science class. 
 
Strongly Disagree       Disagree       Neither Agree nor Disagree       Agree       Strongly Agree 
 
2. I feel that I was more focused on the material during the lectures in which I used a 
clicker.  
	  
Strongly Disagree       Disagree       Neither Agree nor Disagree       Agree       Strongly Agree 
 
3. I feel that my quiz score were higher following the lecture that I used a clicker.  
 
 Strongly Disagree       Disagree       Neither Agree nor Disagree       Agree       Strongly Agree 
 
      4.  I would recommend using clickers for this class in the future. 
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Appendix K: Individual Change Scores: Non-Inclusive 
 
 Sessions Overall Change Score 
Student 1* 2 3* 4 5* 6 SRS* Lecture 
1 0 2 6 2 4 2 10 6 
2 2 1 4 4 2 2 8 7 
3 4 -1 3 2 4  11 1 
4 5 1 3 5   8 6 
5 0 1 0 4 5 2 5 7 
6 0 0 2 0 6 2 8 2 
7 -1 4 4 0 6 6 9 10 
8 4  1 2 5 2 10 4 
9 2 1 1 3 6 2 9 6 
10 5 1 5 0 4 3 14 4 
11 2 2 5 -1 0 4 7 5 
12 -1 2 0 2 5 5 4 9 
13 0 3 4 1 2 -1 6 3 
14 3 2 6 1  0 9 3 
15 4 1 6 4 6 6 16 11 
16 3 -1 1 1 3 3 7 3 
17 -1 1 4 2 7 4 10 7 
18 4 0 2 1 4 -1 10 0 
19 2 8 7 1 3 3 12 12 
20 3  0 2 4 3 7 5 
21 1 2 2 3 5 3 8 8 
22 1 3 6  4 1 11 4 
23 4 2 0 2 4 2 8 6 
24 2 2 5  0 1 7 3 
25 2 0 4 5 5 3 11 8 
26 -2 2 1 1 5 1 4 4 
27  3 2 3 3 2 5 8 
28 3 2 -1 4 4 1 6 7 
29 0 2 6 0 2 2 8 4 
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Individual Change Scores: Inclusive 
 
 Sessions Overall Change Score 
Student 1 2* 3 4* 5 6* Lecture SRS* 
1 -2 2 4 0 2 0 4 2 
2 -1 1 3 3 0 2 2 6 
3 0 3 3 3 2 1 5 7 
4 4 3 4 4 6 6 14 13 
5 -1 0  1 4 5 3 6 
6 3 -1 -2 3 4 0 5 2 
7 4 -2 4 3 3 -1 11 0 
8 3 -4 6 3 2 1 11 0 
9 5 -2 1 2 1 1 7 1 
10 3 0 5 3 -1 1 7 4 
11 2 1 1 4 5 4 8 9 
12 2 3 6 -1 0 1 8 3 
13 4 -1 6 6 3 1 13 6 
14 2 -1 5 1  1 7 1 
15 6 3 5 2 5 5 16 10 
16 2 -1 -2 -2  -1 0 -5 
17 1 0 0 2 2 -1 3 1 
18 3 2 6 1 3 1 12 4 
19  1 0 1 2 -1 2 1 
20 4 0  1 3 4 7 5 
21 3 3 3  -1  5 3 
22  3 1  1 3 2 6 
23 2 0 2 2 5 3 9 5 
24 3 2 5 1 2 0 10 3 
25 0 -2 -1 2 -1 0 -2 0 
26 1 2 4 2 0 0 5 4 
27 1 2 3  0 0 4 2 
28 1  3  0 1 4 1 
29 3 -1 3 2 0  6 1 
Note. Blank cells indicate the student did not participate during that session.  
 
 
